In this paper we study the development of koines ('regiolects') We found that the distances among dialects have significantly decreased at the level of the sound components, and that the 20 dialects have significantly converged towards standard Dutch. Dialects which were distant to standard Dutch converge more strongly to standard Dutch than dialects which were more closely related to standard Dutch. Considering dialect change, we found that the lexical level is affected most strongly.
Introduction
The last two decades have seen an upsurge of studies on the mechanisms underlying dialect convergence and divergence (cf. Auer, Hinskens & Kerswill eds. 2005 for an overview), both across dialects and between dialects and the related standard variety.
Most of these studies share most of the following characteristics: a) attention is focused on one or a few selected dialects; b) the language system is studied through data from dialect production; c) one or several selected dialect features are analysed; d) the analyses are typically based on the apparent time approach to language change and findings are usually compared to available (and often static) descriptions of related dialects.
In this contribution, a study will be presented which complements this type of work in that ad a) over 80 different dialects, evenly spread over the Dutch language area, are studied and compared; ad b) for each single dialect, data for both production and perception are systematically collected and analysed; ad c) the analyses encompass major parts of the phonetics, phonology, morphology and lexicon of each dialect; ad d) a range of dialectometrical and statistical techniques are applied to sort out the relevant patterns in the data.
The main research questions, the methods and some first findings 1 will be introduced here. As this contribution gives an interim report on a work-in-progress, only part of the planned study can be discussed in the following pages. Section 2 discusses the questions regarding the changes in the dialect systems and, specifically, the production data in which these are being unearthed in this project. Subsection 2.1
gives a brief overview of the methods used for collecting and analysing the relevant data, and in subsection 2.2 some first findings are discussed. The preliminary conclusions from the outcomes of the available data for this part of the project will be briefly discussed in section 2.3. In section 3 the questions which guide the study of perceptual aspects of the changes from dialect to 'regiolect' are presented, i.e. a koineised, supralocal variety which was not originally spoken in any single village or city in the region; subsection 3.1 gives a brief overview of the ways in which the relevant data will be collected and analysed, while subsection 3.2 shows how the hypotheses will be operationalized. Section 4 offers some speculations regarding the significance of possible outcomes of the comparison of the production and perception data.
Changes in the dialect systems
In this paper we study dialect change at the level of the sound components. Our analyses of processes leading to the convergence and/or divergence of dialects concern the following five research questions: First, do dialect varieties change? If so, which dialects change most? Second, to what extent do dialects converge towards or diverge from each other? Do they mainly converge towards each other, thus leading to the development of regiolects? Third, do dialects converge to standard Dutch? Fourth, what are the main predictors of dialect change? Fifth, which level is affected most strongly: the lexical level, the morphological level or the level of the sound components, and how are the changes in these levels related to each other?
Methodology
In section 2.1.1 we will sketch the procedures used to collect the data in the fieldwork.
In section 2.1.2 we will discuss the measurement techniques which were applied to the data as a first step towards answering the research questions.
Collecting the dialect data
For this project, data are being collected for 80 different dialect varieties which are scattered regularly over and representive of the major Dutch dialect areas. The Dutch dialect area comprises both the Netherlands and the northern part of Belgium. For each village both two old males (between 60 and 80 years old) and two young females (between 20 and 40 years old) were recorded. In general, the speech of young speakers tends to be more innovative than that of old speakers. The difference may be stretched even further by making a distinction between males and females since, according to Romaine (1984: 113) , "women consistently produce forms which are nearer to the prestige norm more frequently than men." Labov (1990: 206) writes: "In the majority of linguistic changes, women use a higher frequency of incoming forms than men" (see also Chambers [1995: 102-103] ).
As a basis for the recordings, an episode of the Charlie Chaplin movie "The Kid" is used. This episode is about a neighbourhood where many windows are suddenly broken. By chance (or so it seems), a glazier is walking around in the same area; he is very willing to repair the windows. A policeman tries to find out why so many windows have been broken in such a short time. He sees a little boy throwing a stone. The policeman realizes that the glazier told the child to do that; he tries to catch both the glazier and the kid, but does not succeed. The story was presented with stills from the movie as well as in narrative (a 175-word summary of the episode Actually the two realizations may be aligned in many different ways, each corresponding with a different set of operations which map one realization to another.
The power of the Levenshtein distance is that it finds the least expensive set of operations needed to transform one realization into another. The alignment of our example suggests three operations: an insertion (position 2), a deletion (position 5) and a substitution (position 6). The total cost is 3, and the alignment length is equal to 7.
In our example, all operations have the same weight. Thus a pair such as [,] counts as different to the same degree as [,] . In this paper we use graded weights, so In perception, small differences in pronunciation may play a relatively strong role in comparison to larger differences. Therefore we used logarithmic transformations of the segment distances. The effect of using logarithmic distances is that small distances are weighed relatively more heavily than large distances.
A restricted set of diacritics is used in the transcriptions and processed by the distance measure. We distinguish two degrees of length, namely short (all segments without additional length marks) and long (noted as ). word pair distances divided by the sum of the alignment lengths which correspond with the word pairs. Since the weights of operations vary between 0 and 1, the distance (i.e. the sum of all weights) of a word pair with alignment length n will be smaller than or equal to n. Therefore, the sum of the word pair distances will be smaller than or equal to the sum of the corresponding alignment lengths, and thus the sum of the word pair distances divided by the sum of the corresponding alignment lengths will vary between 0 and 1. We multiply these proportions by 100 in order to express them as percentages.
When measuring dialect distances at the level of the sound components, we apply Levenshtein distance to pairs of word realizations which are lexically and morphologically the same, i.e. which are cognates with identical morphological structure. However, our data set also provides the possibility to measure dialect variation and change at the lexical and morphological level. The two dialects disagree on the second and third item, so the distance is 2/3 times 100, or 67%. We will return to these measurements in section 2.3 (research question 5).
The aggregated distance between two dialects is based on 175 word pairs (and fewer if words are missing). In the text, several words appear more than once. For example, the word straat 'street' appears three times in the text. When calculating the aggregate, each of the corresponding word pair distances counts for one third. In this way each word pair is weighted. The sum of the weights is 105, which is the number of different words.
First findings
In this subsection we present aspects of the changes from dialects into regiolects and In this study, the change of a particular dialect is measured by comparing the realization of the words in the Charlie Chaplin text translation by the old men with the realization of the same words by the young females. For this purpose we used
Levenshtein distance. Figure 1 shows the distribution of our set of 20 dialect varieties. In the map the intensity of blue in a dot represents the extent to which a variety has changed. We find that Koekange has changed least and Zevenhuizen has changed most. The map shows that the southern dialects have changed more than the northern ones. Apart from Zwinderen, especially the varieties in the transitional zone between Frisia (northwest)
and Lower Saxony (northeast), namely those spoken in Grijpskerk, Zevenhuizen, Appelscha and Noordwolde-Zuid, have changed relatively strongly. In the second column of Table 2 for each dialect the extent to which is has changed is given as a percentage, calculated by Levenshtein distance. Dialect changes appear to vary from 4.9% (Koekange) to 16.6% (Zevenhuizen).
Figure 1 Dialect change as differences between old male and young female speakers.
The intensity of blue in a dot represents the extent to which a variety has changed. In Table 2 the seventh column shows the distances to standard Dutch measured as the dialect production of the old male speakers. We found a significant correlation between the sum of the convergence and absolute divergence values and the distances compared to standard Dutch measured via the 'old male transcriptions' (r=-0.521, p=0.019). The negative correlation suggests that the more distant a dialect is from the standard language, the less it changes. In Figure 2 , for each dialect the sum of the convergence and absolute divergence values is shown. Most of the varieties which are spoken close to the Dutch/German border look stable, as well as the Frisian variety of Grouw and the Zeeland dialect of Westkapelle. Figure 2 The intensity of blue in a dot represents the extent to which a dialect has converged towards and/or diverged from the other 19 dialects.
Research question 3. Do dialect varieties converge to standard Dutch?
The distances between the 20 dialects and standard Dutch obtained via the transcriptions of the old males correlate significantly with the distances obtained via the transcriptions of the young females (r=0.836, p<0.001). We compared the 'old male distances' with the 'young female distances' by means of a Wilcoxon signedrank test and found that the 'young female distances' are significantly lower than the 'old male distances' (z=-3.024, p=0.001), which shows that, generally speaking, dialects are converging towards standard Dutch.
When we subtract the 'young female distances' from the 'old male distances,'
we get either positive values (convergence) or negative values (divergence). In the map in Figure 3 , the intensity of red represents the extent to which local dialect has converged towards standard Dutch, and the intensity of blue represents the extent to which a dialect has diverged from standard Dutch. The map shows that most dialects have converged towards standard Dutch, except for the dialects spoken in Itegem and Grijpskerk.
In Table 2 , the fifth column shows the degree to which dialects have converged towards standard Dutch, and the sixth column shows the degree to which dialects have diverged from standard Dutch. The seventh column shows the distances to standard Dutch measured on the basis of the 'old male transcriptions.' We found a significant correlation between the distances to standard Dutch measured on the basis of the 'old male transcriptions' and the extent to which dialects converged to standard Dutch (r=0.564, p=0.010) . This significant moderate correlation suggests that dialects which are distant from standard Dutch are relatively more sensitive to the pressure of standard Dutch than dialects which are (already) close to standard Dutch. The question may arise whether this significant correlation may be due to a ceiling effect.
When sorting the dialects according to their distance to standard Dutch, we find a leap between Naaldwijk (20.7%) and Grijpskerk (26.8%), but we do not find any other leap, at least not larger than 1%. We therefore excluded Naaldwijk and found a correlation of r=0.504 (p=0.028), which is still significant.
We did not find a significant correlation between the degree to which dialects diverged from standard Dutch and the distances to standard Dutch measured on the basis of the 'old male transcriptions' (r=-0.173, p=0.465).
As mentioned above, Itegem and Grijpskerk have diverged from standard Dutch. As can be seen in the sixth column of Table 1 , Naaldwijk and NoordwoldeZuid also diverged from standard Dutch. But the degree to which they diverged is so small that the dots in Figure 3 look white. Of all 20 dialects, the relationship to standard Dutch is most stable in these two dialects. Naaldwijk is already close to standard Dutch, but Noordwolde-Zuid is more distant. The regression procedure entered the variables in three steps. In the first step, the first variable (the sum of the indexes for convergence towards and divergence from all other dialects studied) is entered, which explains 21.1% of the variance in the dialect change percentages. In the second step the third variable (divergence from standard Dutch) is entered. The explained variance increases to 36.9%. In the third step the fourth variable (distance to standard Dutch) is entered. Together the three variables explain 50.4% of the variance. It is striking that the second variable (convergence towards standard Dutch) is not found to be a significant predictor of dialect change, but this agrees with our finding under the third research question.
Research question 5. Which linguistic level is affected most strongly?
Under research question 1 we measured dialect change at the level of the sound components for each of the 20 dialects. At the end of section 2.2, we pointed out that there is an easy way to measure lexical and morphological dialect distances. Thus we also measured lexical and morphological change. Similar to the distances and changes in the sound components, they are expressed as percentages; this makes the three levels comparable. However, we must take into account that the number of words which show variation across dialects or age and sex groups (old males versus young females), differs per level: 94 items for the lexical level, 33 for the morphological level and 169 for the level of the sound components. At the morphological level, the distances will be relatively small, since the greater part of the words will not vary morphologically. Therefore for each linguistic level we measured aggregated distances only on the basis of those words which vary across the data set.
Following this procedure, we found an average dialect change of 28.9% at the lexical level, 11.1% at the level of the sound components and 8.3% at the morphological level. The lexical changes are significantly higher than both the changes at the level of the sound components (Wilcoxon signed-rank test, z=-3.920, p<0.001) and the morphological changes (z=-3.808, p<0.001). There are not significantly more changes in the sound components than in the morphology (z=-1.419, p=0.078). We conclude that the lexical level is affected most strongly, followed by the level of the sound components, and morphology is affected least.
We correlated the three levels of dialect change with each other, and found a nearly-significant correlation between the lexical and morphological level (r=-0.438,
p=0.053).
The negative correlation suggests that dialects which change more at the lexical level are relatively stable at the morphological level, and vice versa. For the other pairs of linguistic levels we did not find significant correlations.
In the course of this project, we will study the level of the sound components in more detail by distinguishing three sublevels: the lexical-phonological level, the post-lexical level and the (purely) phonetic level.
Preliminary conclusions
On the basis of the data for 20 dialect varieties, we may draw several conclusions.
First, the distances between dialects have significantly decreased at the level of the sound components. Second, the 20 dialects have significantly converged towards standard Dutch. Third, dialects which are distant from standard Dutch show less convergence towards and/or divergence from other varieties than dialects which are closer to standard Dutch. Figure 2 suggests that especially dialects in peripheral and (formerly) isolated areas are stable. Fourth, dialects which are distant to standard Dutch converge more strongly to standard Dutch than dialects which are more closely related to standard Dutch. Fifth, in order of decreasing importance, 1) convergence and/or divergence among dialects, 2) divergence to standard Dutch and 3) the distance to standard Dutch are significant predictors of dialect change and together they explain 50.4% of the variance in dialect change. Sixth, the lexical level is affected more strongly than both the level of the sound components and the morphological level, but there is no significant difference in the degree to which the sound component and morphology have been found to change.
Perceptual aspects: main research questions
In the previous section, we demonstrated how dialectometrical techniques are applied to measure dialect change at the level of the sound components, the lexical level and the morphological level on the basis of systematically collected data for 20 different dialects of Dutch. In this section we present a perception experiment which enables us to measure dialect distances as perceived by the dialect speakers who listen to recordings of dialect texts read by other dialect speakers. This will make it possible to compare production and perception with respect to changes in dialect use. In section 3.1 we discuss the methodology, and in section 3.2 we present the hypotheses to be tested on the basis of the data from the experiment.
Methods
In 2000 modern varieties of North and West Germanic languages were put online, and native speakers of these varieties were asked to listen to the fragments and to rate the distance to their mother tongue on a scale from 1 (no distance) to 10 (maximum distance). For the present study, we adapt the latter approach, but with some modifications. To obtain results which are detailed enough, our research will be based on approximately 80 dialects. The subjects are requested to listen to and rate recordings of their own dialect plus another twelve dialects spoken in the Dutch language area, which are chosen such, that the main Dutch dialect areas are represented.
As recordings, the dialect translations of the story of the glazier episode in the Charlie Chaplin movie "The Kid" will be used. The subjects are asked to judge the distance of each of eight dialect varieties to their own dialect variety on a scale from 0 (the dialect does not differ from their own dialect) to 4 (the dialect differs very strongly from their own dialect). A subject hears his/her own dialect, the four geographically most nearby dialects, and two dialects spoken in the two geographically most nearby dialect groups. For each dialect variety a recording of both a male speaker and a female speakers is presented. Therefore a subject will hear 16 recordings, recordings of male and female speakers are presented in a random order.
In the web survey we distinguish between four types of ratings: a. old males listing to old males, b. old males listening to young females, c. young females listening to old males, and d. young females listening to young females.
Research questions and operational hypotheses
The measurements obtained by the perception experiment described in section 3.1 enable us to answer three research questions. The first question considers the perception of changes in the production of the speakers, and the second question concerns apparent time changes in the perception of the speakers. In the third question, production and perception are compared.
Research question 1. Are dialects becoming less differentiated?
To answer this question, we use the judgements of the old males listening to recordings of old males ('old' judgments) and the judgements of old males listening to young females ('new' judgments). On the basis of each of the two sets of judgments, the dialects will be clustered. Dialects are classified into clusters such that similar dialects are in the same clusters. For both judgments we will determine the natural number of clusters. We will use the "elbow criterion," which says that the number of clusters should be chosen such that adding one more cluster does not lead to a significant increase of information. If the percentage of variance explained by the clusters is plotted against the number of clusters, the first clusters will add much information (and explain a lot of variance), but at some point the marginal gain will drop, giving an angle in the graph (the elbow; cf. Aldenderfer and Blashfield 1984) .
We hypothesize that the 'new' judgements will suggest fewer and larger groups than the 'old' judgements, i.e. that dialects have become less differentiated.
Research question 2. Are younger speakers less sensitive to minor dialect differences than older speakers?
We compare the judgments of old males listening to old males ('old' judgments) to those of young females listening to old males ('new' judgements). As in the case of the first research question, we determine the number of natural groups for both the 'old' judgements and the 'new' judgements. Our hypothesis is that the 'new' judgements will suggest fewer and larger groups than the 'old' judgements. This means that younger speakers are less sensitive to minor differences than older speakers.
Research question 3. Has the speech production of the speakers changed more than the speakers' perception?
As in the case of the first research question, we measure the reduction in the number of natural groups on the basis of change in the production of dialect speakers as perceived by the subjects who participate in the web-based perception experiment. As pointed out above, in order to answer the second research question, we measure reduction in the number of natural groups based on the apparent time change in the perception of the dialect speakers. We hypothesize that the reduction in the number of groups will be stronger at the production level than at the perception level, i.e. that perception lags behind production in the change from smaller dialect groups to larger regiolect areas. This corroborates Janson (1983: 31) , who claimed that "for an individual in a situation of change, perception seems to lag behind production."
Sizing up and looking ahead
This project is based on data concerning both the production and perception of 80 different modern dialects of Dutch. Given the questions guiding the project and the approach, this project complements the available research on the mechanisms underlying dialect convergence and divergence in several respects. The amount of data forces us to use quantitative methods, and the nature of the data enables us to do so. However, the findings from this project will have to be explained along phonetic, linguistic, socio-dialectological and socio-psychological dimensions.
What will the outcomes of the overall study (concerning both production and perception) tell us about social and psychological aspects of language and, particularly, dialect convergence and divergence? With regard to the social aspect: to the linguist, living languages and especially dialects are dynamic systems which may influence each other, while to the speakers they are primarily totems of shared identity. This latter fact may partly shape not only the active use but also the perception of one's own dialect and related varieties.
Not only dialects are permanently changing: standard varieties typically do so as well. In the case of the Dutch standard language, this change may well lead to the crystallization of a separate Belgian variety of the Dutch standard language; earlier studies by Van de Velde (1996) 
